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[^f. Arti. ttm'b t<tiilSifeOTfB^«S^ (2) T^^^ tt^^T'^^o 

Mb 21 




A r • immi> L < {«mmo^J^^^6 ~ 5 0 <0T U -;V^-e^;&o 

L < tiiigm<^)^>^^^6 ~ 5 0 or - jv^. em^> l < tiiiem«o^mT-l^ 
5-50 (D^^mmmmm. «m ^> l < {±iiffim<^m^m 5~5o<^)tv-;v 
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2/ 



fzfzL. AiiAn^m-f^ (3) xmt>^ti^m^Kii. ®Ar' (iTffi-^ 
^ (4) t?^t>$tt;&T';-;l^*-eab'5»^N Xii(Da fcb765^llNFt::0-e(i5^<> 

V n T ;v ^ ^> L < {ii£g|fe<D^*^ 6~60<7)T7>'v^ g^ 

U < tiiEgJfeo:^^f|iir 1 0 - 5 0 <DT V m^i> L < iiilgmo^H 

1 0 ~ 5 0 o^^mw^^. wMi>L< immM(r>mm'f'm. s ~ 5 o or 

(4) 'e^*>$tL*TV-^i'3l-e^)^o 




[it 4] 




(3) 




(3*) 
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<^j|^M^^ 5 ~ 5 0 o T v - S-e^ * o 

m«0~4OSm'eab^o ) ] 

im^m 6 ] Mm^^if)^ ( i ) t-^$ tt^ r > > ^ -t >mmi^ 




(4) 
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m^m 1 0 ] msBiE?Li!^7&^ ( i ) t-^$ tt^ r > h ^ > 

[0 0 0 11 

>xmT-ici5u $?>tc#L<t±. mi(mmTbm<. mM.'r^i>i^—^?^iiii)^m 

[0 0 0 2] 

J:^^^M^^t::J:^1i:mJE]^l&^1tEL^^<:0^^ (C.W. Tang, S.A. Vansly 
ke, T ^ ^ -Jy ^ -X (Appl ied Physics Letters) , 5 1 ^> 9 1 

3K. 1 9 8 7^m) iit^^^fiXi^m, ^^$t*|-^#^#^^1-'&*^E L^^ 
^cM-r'?)W!^36*^^^w^f*3tL-CV><?,o Tan gib {±. hV:^ (8-t:Kn^v^ 
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[0 0 0 3] 

ty^:. ll5fc#^^L-ci±bi;;^ r)v^=.^A^^^<o 

ilrV— M|#:, iJ'-Ti; >'^^S#:, -f h ^ 7 ^ -^V^^^J^ v^>M##:. eXy^-^U 

. :^9-^^^T<^^^*^#$^tfrv^;5. (^Jx.^^^ i^^¥8-2 3 9 6 5 5-i- 

<2^#^ 7- 1 3 8 5 6 1 -^<2r$R> J^§B¥3 - 2 0 0 2 8 9-f-<&#^) o 

0 1 2 6 0 0-^-&#l'iS^$^TV^^o iOi^^TV h^-fe^ilS'^tiWfelil 
J^-^^i^^ < ^mi>^^i(>hiXX\f^fZo $?>l;i. #Pg 2002-15499 3-^^5r^ 

m^x^x\^^^7i)^'c^fzo 
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Pl^^ttTV^* (i|fP§2 002-12154 o L:*^L, CI (^UliJfc^t^ 

[0 0 0 4] 

mmmw: LJadt-t^ mm] 

[0 0 0 5] 

mm ^m^ir^fzib(D 

[0 0 0 6] 

-r^J:t>-tb. :^^mii. TIB-J^^ (D t?^$tt* T>' h ^-fe^M^^^fl^ 

[<k6] 




(1) 



[^4". Arli. Sm^> t<(iiE®J^<^TIfl-i^^ (2) xm^ft:hmx$>:ho 
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[0 0 0 7] 

A r ' immi> t < tiitg|^<o^^#^6 ~ 5 0 or V ~;v*-c*^o 

n T L < Ji|sig|feo^#^ 6 ~ 6 0 T -7 am ^ 

5-50 (7)^#:^m^^s. am L < }ilittm<7)^jEii^m 5~50OT';-;v 

o 




[0 0 0 8] 
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^ (4) T-a*?$tL;5Ti;--'V'^t?*^5&\ x«(Da ^b;&^ra^tc:o-eji^<. 

;e»-ox:6^ sm^> L < itmm.m<7)^m^4t -so <7)t;i/^;v^> em*) l < tiii 

'>^5'nT;v^;V'». St^'i) L< {ii£ai^<^Rm^6 ~ 6 0OT7;i'^;v*. mm 

i>L< iimm.^<7>mRM^ io~5ooTi; -^vjK. sm'^> l < t±iEsm<^i^i^ 
10-50 (D^^mmmn^. m.m^L< itmm.m<DmM.i^m 5 - 5 o r 

t7^:> A r ;&n^lB— (3' ) -cmi^^fi^^^Klt, Ar* {±TIB— 

(4) -e^t?$tt;sT';-;v*"t?^^o 

at 9] 




[0 0 0 9] 

[^ki 0] 




(4) 



m<^>^^^l ~ 5 0<^T;v:3^v^> S!fe^> L < »±ilgm<^^;^^m6 ~ 5 0 CO 
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2002-225636 ^ ^-^J : 9/ 

m(i0~4O^^-t?ab'l)o ) ] 
[0 0 1 01 

m^^wmm<D^>^j: <ti>imT^K m^-m i t'lem^^— ( i ) x-m^f^^r 

[0 0 1 11 

[^E!go^ifeom§i 

•^^m<r>ryY'7^i>m^^^t^ TIB— JlS:^ (i) -e^^tt^g.^b-^W^e)^^ 
Hbi 11 




(1) 



[0 0 121 
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2002-225636 A "^^"^ • 1^/ 



mi 21 




[0 0 131 

{?#tCgB^$tL3fev^7&^ :i:#:^Ji: UTJi. -Jji^)V^ 

o 

[0 0 141 
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[0 0 15] 

';;v*> 2-T>^u;^^^ 9-ry }^&. i -"7a:-^-> h'j;v36> 2-7 
hi;;i'*, 1 -:^*7^•t-;^*. 2 -'^'7^-fe-;v*. 1 

2-tfV-;l'*> 4-tfl^^;V^, 2-y£y 3- 
— ^ — -7 — ;v— 3 — p — — V 2— m— — — 

o - h »; m- h V ;v*. p - h V p - t 
p- (2 -7i-;vyntf;v) -7^^;^^. 3 -pf'^^v- 2 --^^-^^vlfe^ 4- 
:^'f-)V-i-^y^)V^^ 4 1 -T^' h 4' -p{^;ve-7i 

=.)Vy()vm. 4" - t -^^;v-p-^'-7i-;v-4 --f^v*. 
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2002-225636 ^ 



^-i^: 12/ 



[0 0 16] 

t < tiitsi^o^^#^6 ~ 5 0 <^T sm^> t < t±iEem<^w.T-i& 
5-50 <7)^#:^^^3t*. em ^) L < imm.m:<Dmmi-m 5~50<^rv-;v 

o 

[0 0 17] 

7'nt°;v^, -fyyne;^^, n-T'^;^*. s--r^;v*. ^vyf-;v^ 
. t--r^;vS. n-^^^;v*. n-^^'y)l^&. n-^7°^;^^^ n-:^^ 

2- li Kn^->>f yy^;v^, 1, 2 - Kn^->jc^;v^, 1, 3->? 
Kniirv^ y/n tf;i/*, 2, 3 - vi^ Kn^v- t 1, 2, 3 

- h V Knilrv^'nif;!/*, n n p< 1 -^'nnaL^;v*, 2-^^n 

nai^;vil^, 2 -:J^ nn-f V7'^;vS, 1, 2 -v^^ nn 1, 3--:^ 

^uu^y'fu\^)vm. 2, 3->^^on- t-y-f-^V*. 1, 2, 3-h';^ 

2-"/n':e-r yy^;v^. l, 2 ->^yn^aif-;v^, l, 3 - v^n-^e^ y 
ne;i/». 2, 3->?yn^- t l, 2, 3 - h V yn-^-Zntf^v 

3- K^^;v^. 1-3-Kj^^;v^. 2-B-Y:i~^)vm. 2-3- K-r 
y 1 , 2 - V 3 - Ki^;v*. 1 , 3 - >^ 3 - K ^ y y'n e;vS. 2 
, 3-^:^3- K- t 1, 2. 3- h V 3- Kyne;v^. T^/^ 

i-T^yj^^;v^> 2-T^yJ.^;^*^ 2-r5 y-f yy^;vS. 
1, 2-i^T^y^^;i'^^ 1, 3-i^T^ /W'yyntr;!'^. 2, 3-vT^ 
y-t-y^^i-^. 1, 2, 3-Y')r^yfu\£)vm. >'Ty^^;v*> 1- 
i/ryj^^^v^^ 2 -->Tyj^^;v*. 2 -vry-r yT'^^vlfe. 1, 2-v>' 
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2002-225636 A ^-v^ : 13/ 



Tyj^^;V^> 1, 3->^v'Ty-f V7'ne;V«. 2, 3-^^->Ty- t-rf- 
1. 2, 3-hVvTy7'ntr;vS, ^hn^^;v^, l-^hnjc-f-;v 
2-^hnai^;v^, 2-:=- hn>f vyf-;v*. 1, 2 -i?^ h n 
. 1, 3-^^^^hn^yyne;i/^. 2, 3 - h n- t 1, 2 
, 3 - h V ^ h n -/n e ^l^^^jji^^tr t> o 
[0 0 18] 

, A<^^Ji:LT«. ^^^v*. :fntr;v^, ^vynt:;v^, n-y 

^)vm. s-y^;v^> -fy:/^;v»> t-^^;v^. n-^>^;v^. n-^ 

^i^jL^)vm. 2-\^Yu^i/jLf-)vm, 2-ii Kn^'>^ vr-^;HI, 1, 2 
-vli Kni|rv^^;v*> 1, 3 -vt Kn:3pv-f V7'nif;v^, 2, 3-^J\^ 
Vu^i/- t-'X^)^^^ 1, 2, 3- h U t Kn^i/T'ne;!/*. ^uxn^^ 
1 -:5'nnji^;v3l, 2 -^^nna^f-;vS, 2 -:J'nn^ y •7'f-;v^, 1 
, 2 -v^^Dnji^;v^, 1, 3 -v^^^nn^f yynif;v^, 2, 3->^^^nn 
-t-^^;^^^ 1, 2, 3 - h V ^nn-/ne;v*. T'n^^'^;!/*, l-:/ 
n^jn.^;v*, 2-7'n^a.^;v*, 2 -yn<t>f y 1. 2->^yn 
1, 3 ->^-/n^-f y 2, 3 - v^:/n«^- t 

1, 2, 3-hVrn>:eyne;v^. 3-Kpi^;v^. 1-3-Kj:.^;v^ 
^ 2-3- KJ:-^;^S^ 2-3- K-f y^f-^v^> i, 2 -v3- Kj^^;v&. 
1, 3-V3- yy^ae^w*. 2. 3-^^3-K- t-r^;v*, 1, 2, 

3-h V 3-K'/nif;V», T^ypi-^^VS. 1 -T 5 y 2-T5y 
2-T^/-f y/^^v^^ 1. 2-vT5>'J^'^;V^^ l, 3-vT 
^y^y^ntr;v^, 2, 3 -v^T^ t 1. 2, 

yzfn}£)vm. vry^^^v*. 1 -->ry 2-vTy^^;i'S. 2 
-'>Ty-fy:/^;v3l^ 1, 2 -v^v'Ty i, s-z^i^ry^yfn 
2, 3->^'>Ty- t-r^;vS, 1, 2, 3- h U-^ry :/ntf;i/^ 
, hnptf-;!/*, 1 -- 2-^hnji^;v^, 2--hnWy 
1, 2-v^^hnji^;i/*. 1, 3 -i^^ h n>f y y^n 2, 
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2002-225636 ^ ^- : 14/ 

[0 0 19] 

v'iJ'oy-^;!/^^ '>^'n^>^;v^, v^'n^^v;!/^, 4-^^;i/v 
[0 0 2 0] 

-7i^;vj^^;v*^ 2 i -7^-;^^ VT^ne;!/^, 2 

1 - 2 - « -i-"7^;i/jif-;v*. i-«-'^7^;v^y 

-':^'7"^;^J^^;^*. 2-y3-':^7^;^J^^;^*^ i -^--f •7-^;vW v/n n° 
2-iff-f-7^;v-f y"/ne;w^, i -en u 2- (l-t? 

p-3- K^>>^;VS, in-3- K^>v^;V», o - 3- F^Vv^;^*. 

p -T5 y^>'v;vSs m-r ^ y^yi^)^^^ o-r^ /^>>^;^*> p— — 
>'v^;v3fe, m-s^T/-^>>^;vS. o-->ry^>>^;v*. l-tKn^v-2 

[0 0 2 11 

f-y^;i/^> 2-^y^;vS. i-r^vv 2-r>hV;v*> 9-r> 
1 -y h 2 -y Jif-v h ';;v^> 3-yi-^>h';;v 
4-ya^:^> h u;!^*. 9-y^i-yy'))^&. 1 -":^y 2- 
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€1^ 



2002-225636 A ^-i? : 15/ 



9 -:^7^•^r^;^^^ 2-ifV'^;v*. 4- 

p-^'--7i-;v-4-^;v*. p-^>-'7ai^;v-3-'r;v*. p-^ 
— 7 2 m-^ — 7ai^;v-4 m-:^ — 7 j:.— ;v- 
3 — ^ m- - 7 jc 2 o - h V m- h V p 

p- t -7'f-;V7i-;m^ p- (2 -7 JLCi;V7'nif;v) 7^- 
;v^> 3 2 4-^^;v- 1 -•^■'7"^;i'^^ 4-^f-;v 

-l-T>hU;V*^ 4' ■7a^-:^;i'^-'^*> 4" -t-y^;V-p- 

[0 0 2 2] 

2-tfni;;v*, 3-t:m;;i/^, e^v^;i/^. 2-e';v^;v^. 3- 
4-if ij v^-;v^. i-^>K';;v*> 2-^:^K';;v^. 3- 
xr>Ki;;v*. 4-'f>K';;v*. e-^vKv^vft. 7- 

^>Ki;;i/*. 1 -^vw > K';;v»^ 2-^y^>K';;vs. 3-^V'^vK 

. v^>K';;^*^ 2-7U;v^> 3-'7';;v*> 2-^>'Vy^-;v* 
, 3-^>V"7 7^;v^. 4-^>V7^^;m> 5-^>V7 7^;V*. 6- 
^y^/y'7^)vm. 7 -^>^/y^^J^^. i v^wy^^^v^. 3--f 
y^vyy^-;^*, 4-'f v^>Vyy^;v*. 5 -W" v^:^ Vy 9-;v*> 

4-^yi;;v^. 5-^>";;i'*> 6-^y';;v*> 7-^^';;^^. 
8_d^yi;;v^, i->fv^/';^HI> 3--Yv4^7';;^*^ 4-'fv^y';;^ 
5--r v^^ 6 --r v^y';;i/^> 7--r y^>"j>'v*. 

2-^y^•9■';^;^^^ 5-^y^-»f';^;i'*> 6-^y^•^^u^ 
1 -5!7;WN*vi;;v^, 2 - * ;w^v^V 3 -:*;wn*Vi; ^vS. 4-* 

>?.v>?-;v^, 3 -y^-^v:^'; 4 -7 jc>^>x i; v^-;v^> a-y 
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9-y:r.i-yy^V i 0 - 7 x ^ V 

. 2-T^Vv^-jv^. 3-r5'^;i^-;^*^ 4-Ti5"; >^-;vii. 

1, 7-7al•:^>;:^^l; >- 2 i, 7 -y > 
-3-4)i^&. 1, 7--7a^f->>^ni; >-4-^;v». i, 7 -y^i-y:^Ti 
V>-5-^;v*. 1, 7-"7 jL-j-;^;j;ni; >-6 — r;v*. 1, 7-:7i'^>' 
p;ni; ^^-s-'f 1, 7 -y^i->:^r2V>-9-^ )vm. 1, 7-7ji 
^yy^nv 1 0--f 1, s-^o^-^^xm; >-2-'^;i'^. l, 8 
-"7 Jit->xn'; 3 1, s-y >- 4-4 1 
, 8-7 j:.^v;:^n >- 5 1, 8 -7i"^>;^m; 6 --Y^v* 
. 1, 8-'7jc:^>;^m; v-7-'^;^*^ 1, 8 -7al•:^>;^^u >- 9 

1, 8-"7j^i-;;^;^nu 1 o-^;v*. 1, g-^o^-^vj^n w- 

2- -i';vS. 1, 9-7:nf->'7.n'; >-3-^;v*. 1, 9 -■7aif->;^n v 
>-4-^;v^^ 1, 9 ;x- 5-^;v*> 1, 9-yj^^y:^ 
nW-6-^;v^> 1, 9-7a^•:^>'X^V>'-7-'f 1, 9-7^-^ 
>'>^ni; >-8->f ;v|fe> 1, 9-'7i*^v;^nv 1 o-^f^vS. 1, 10 
-7 >- 2 l, 1 0-7j^'^>;^nV >-3-^;v^. 

1, 1 0-•7a^:^>J^^1; >'-4-'f;v*. 1, 1 0 -7 jl-^^j^oi; 5 - 

2, 9 -7a:.:^>xm; V- 1 2, 9 -y stii->:^uv'y- 

3- ^;v^. 2, 9-7Ji^>';^n'; v-4-^;v*. 2, 9-7i■:^v;^^u 
>'-5 — f;^^. 2, 9-7ji-t>y^ni; y-6-W';v*. 2, 9--7ai-t->x 
ni; :^-7-^;v*. 2, 9 -7aLf->;^n 1; >- 8 --f 2, 9-7^"^ 
>>^ni; V- 1 O-'f 2, s-^ai-f >:^n v 1 --I'^i'*. 2, 8- 
7i^>>^m; >-3 --f ;v^> 2, 8 u ^- 4 -^;^3I^ 2, 
8 -7 jc^v>^n 1; 5 --<;v*> 2, 8-yj^i-y:^u^)>-6-4)V&^ 

2, ^-y 3^i-y:?^u^)y-7 -4 2, s-y >- 9 --i 
2, 8-7i:^>';^^1; >- 1 0-^;v*. 2, 7-"7it->;^n'j >- 1 

2, 7-yjui->::^uv>-3-4}vm. 2, 7 -y:ci->7.x2^)> 

-4—-{)^&^ 2, 7 -"7 Ji't->;^n V >- 5 2, 7-•7i■:^>;^^ 

2, 7-7i-^>;^n V v-s-'f -'V^. 2, 7-7i:^>' 
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^--J : 17/ 



-jt-^-^-v^TVU^va. 3-"7 9'r^;v*> 2-f-j.^;v^> 3 — 

2 -p{^;ven-;v- 1 2 ^^vtfn-;!/- 3 — f;v^. 2-;^'^ 

;v-l-^;v3fe^ 3 -^^;ven-;i'- 2 3 -p^ ^;Hi*n-;v-4 - 
>f;Hfe> 3-p^f-;vii°n-;v-5 — r;v*> 2 - t --/^^vtfn-;!/- 4 — f ;v 
^.3- (2 ;vynif;v) en~;v- 1 ;vS> 2-^-^;v-l-^ 
>Ku;v*, 4-^^;v- 1 --Y ^ KV;v*> 2 3 > K^; 
4-pJ^;i/-3-'f > K');v». 2- t-r-^-Jvi-^^KU;!^^. 4-t--r 
^;n-^yKV;Hfe> 2- t-^^;v3--r:xKv;vS. 4-t-7'^;v3- 



[0 0 2 31 

2 -r> Yv 9-r> vv i-y j^i-y )^&. 2-"7i-^>h 

> 1 2-i-y^t^)vm. 9 -^7:5'-fe-;V*> i-tri/^ 
2-ifv-;v*. 4-t?v^;i'^^ 2 -if 3-^7^^^ 

3 p-:?--7a:.^;V-2-^;V*> m- :^ -7 j^ — ;V- 4 - 
^n-:^'-•7i^;^-3-^;^»^ m-i5'-7i^;V-2 o- 
h 1; m- h V ;v*> p - b y p - t - -^^vy p - ( 2 



ttliE# 2003-3070175 



,|||p2 002-225636 ^ ^->^ : 18/ 

4" - t -■/^;v-p -tJ'-^ 4 2-ii°n'J;v^> 3- • 
2-^>KV;Hfe> 3-^>'Kv;v*> 4->r>K';;v^> 

T-'f v^:^KU;i^*. 2-"7V;^S^ 3-7V;v3fe. 2-^>v^7 
3-^>W^^;v^. 4-^>'V7 9-;^S^ 5— ^>'V"7 9^;v 
6— ^>'V7 9:^;v*. 7-^>y"79-;v^. 1 --f y^^^v'^^^^vS 

6-^ v^^'V•7 9^;^3l^ 7->f y^>W7-;v*, 2-^y';;v 
3-^/';;v*, 4-^yy;v*> 5-^yv;^^^ 6-^/V;v*> 7- 
8-^/v;v*. i-^v^y';;v^> s --f v^y i; 4- 
-fv^y;;!/*, 5->f v^yy^v^. 6-'fv^yu;v». 7-^y^yi;;^ 
s-^v^^'V^v^. 2-^y^-9-v^;v*> 5-^y^-9-';-;vS. 6- 
i^^yit^^j-i; 1 ;w^Vi; 2 -:^?;w^yu 3-*;w^y'; 
4 -?&;w^'y'i; i --7^^ 2 -7 V 

1 o-yi'^>;^';>^^;vS^ i -TiJ"J'7-;v*. 2-t 

, 1, 7-yjui->:P^uVy-2--{)\^m. 1, 7-y3.-^>';^nij >-3--r 
1. 7-ya^"^:^;^n'; v-4-'f;HI> i, 7-yaL'^>;^n'j 5 
-^;v*> 1, 7-yi-^>:^n'; >'-6-^;v^> l, 7-7i-^>;^nv> 
-8--f;i'*> 1. 7-yJ^:^>^^l; v-g-^^v*. i, 7-y:ii-^>xn 
i; 1 o-W';!^^, 1, s-y^i->:^u^)y-2-^ i, 8-yi•:^ 
vy^ni; >-3-^;v^. 1, 8-yji"^->:^T3i; >-4-W;v^> i, 8-y 
>- 5-^;^^^ 1, s-y ^^>:^r2V >-e-^ i. 8 
-yi-^>';^Di; >- 7-^;v*. i, 8 -y V 9 i 

, 8-yi"^>'>^n'; 1 o--r;^^^ i, 9 -y ^-^^^^oi; ^-2 --f ;v 



toiE#2 003-3070175 
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1, s-7i:^>';^mJ >'-3--i'-'vS. 1, 9-y:^^>:^^V>-4- 
-f;v^. 1, 9-7i^>>^nv>'-5--f;v»> 1, 9-y:^i-y:^u'}y- 
6-'f;v^> 1, 9-7ai'^>;^n'; v-7-'f;v^. i, 9 v 
y_8_^;v^^ 1^ 9--7Ji"^v:^nij V- 1 o-^;Hfe. 1, iQ-y^^^ 

)vm. 1, 1 0-"7:c>:^;x>?.^v :^-3 --f 1, 10 
V >'-4-^;v^> i, 1 0 -7i't->;^m; 5-^;v*> 
2, 9-7 j:.>^>>^ni; >'- 1 — ovm. 2, 9-'7if->';^m; v-3-^;^ 

2, 9-7a^^>>^ni; >-4-'f 2, 9 -y Ji-^^'^^m; 5- 
2, 9--7i^>;^nu >-6-^;v*. 2, 9-7ai^:/xn'; >- 

2, 9 -*7i-^>';^ni; v-8 — r^v^fe. 2, 9 -"7ai>?-:^y^n V 
y- \ 0-^ 2, s-Vi-^v^^ni; >- 1 2, 8-7i-^> 
>(.ni;>-3--r;v*. 2, 8 -7 j.-t->xn'; >-4-'<;v^> 2, 8-"7i 
^y:^u^)y-b-'i)V^^ 2, 8-:7i>^>>(.ni;>'-6--^;vS. 2, 8- 
■7i•:^>'>^^1; >- 7--r;v^> 2, 8 -v >- 9 ->f ;v*. 2, 
8-7i:^>x^l; 1 0 — f;v*. 2, 7 >; v- 1 
> 2, 7-7^>^>':^mj >-3-^;v^. 2, 7-7a^-?->:^n 

2, 7 -7ai-^;>';^nu 5--f 2, 7 -7 j^-^^^^^m; ^- 6 
2, 7-'7aif->xni; v-8--<;v*. 2, 7 -*7 j^-^vj^n u :^ 
-9-^;v^^ 2, 7-'7ai-^>;^ni; >- 1 o-^;v*> 1 -y^-^-v^^^vife 
. 2--7aif-v^;v&. \-y :^/'f-rv:=-)vm. 2 -7aiy^T>^-;v*> 3 

-7i/^Tv^::^;V^> 4 - 7 :t ^ ^7^^;^*. 1 -y ol 'J 2 

-y^y^^i^^^v^. 3-7a.y^"9-':;^;v^. 4 -•7i>'^^J-':^^;v*> 2 
-:^-^-9-V';;v*. 4-:^^'9-Vi;;v*. 5-^^-9-vv;v*> 2-:t^-'?-i^r 
vv;v*> 5 -:t^-9-vTv*';;v*> 3 -"7^■r-;^*^ 2--^^-;v». 3- 
^3L=.)vm. 2-:^^)V\£u-}V-l — r;v». 2-p{f->'VVi'n-;w-3 --f 

2-pif";vt:"n-;v-4-'f;v^. 2 -pJ^^Hi'n-;!'- 5 3- 
^^;ven-;v- 1 --f 3 2 --f 3-p«-f-^vt:' 

;p_4_^;i^^^ 3_ (2-7 j^-;i/ynii*;v) ifn-;i/- i --f 2-^ 
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2002-225636 A : 20/ 



, 4- t-rf-;n-^>K';;v*^ 2- t--r^;v3-^ 4-t 

[0 0 2 4) 

XKi3if^mMi>L<^imw^(orv-)\^^^&^t. -sz tm^f^. z<r>m 

— (1) Icisv^T. a:5:^;'^b{i^ ^^^'^0 - A <Dm.Wc^^^ . 0-1"^ 

nt±l -SO^^T'^^o t^c. n>6«2J^l.±<Oiir'a'ti> [ ] 1*I<^ 
Hkl 4] 




[0 0 2 5] 

Tia-^^ (3) X-mt>^fi^^^Kii. ®Ar' t±TIB— «^ (4) 

t < iimm.^om.mwL4 -50 ot;v^;w^. em^ t < f±^tam<7)^^^4 ~ 

m^m^ 1 0 ~ 5 0 or -;vs> e^^> t < {±iifim<^^J!r.i^^ 1 0 ~ 5 0 <^ 
^mtmmmM. ^> l < t±«sgm<^mT-^ 5~5oc^tv->>v:^^ 
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t^, Ar:6nFfB-j^^ (3' ) *e^)b:^tt;g,j^'^ir{±, Ar' tiTIB-^^ 

(4) t?^*?$tt;i,T';'-;v*-c^^o 
Hbi 51 



(3) (3' ) Ri s.5y^R2 ^fim^m. mmi^Li 

[0 0 2 6] 
Wbl 6] 



10 0 2 7] 
[0 0 2 8] 

R it. m.^i> t < tiiEg^<^^^^ 1-50 ot;v^;v*, mm^> L < tiMfi 

m^^^^l~5 OOT^Wn^^v^, fi^^ L< f±iEfim03Kj^mm6~5 00 




J^LJ\J^ 2 





(4) 
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mfiO~4c7)^m-e^^o 
10 0 2 91 

^IBX. Ar. Ar' . R1 . R2 . YRXfR-^mirmziSi^^m.mmtLX 
{i, iiKndev;v^, ->n*, v-T/lfe. T;v^;v*^ TV- 

v^nT;v^;v». t;v3^v^. 5^#m#3S*> T^;V'^;v»> TV 

10 0 3 0] 
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[0 0 3 1] 
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Utl 9] 




[0 0 3 31 
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Ut2 01 




[0 0 3 4] 
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bt2 1] 




[0 0 3 5] 

mu^mibK -m.^ (i) xm^fi^ryh^^ym^i^^-^^-t^trnt 

[0 0 3 6] 
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^-z^ : 28/ 



[it2 2] 




m 



[0 0 3 7] 

7K^iF.i^X«R^W«6~2 0<;0^#:^S"t?ab«). Ar2 > Ars 3Slt^Ar4 l± 
*ife§tLV^T^> J:v^o mtil ~4<^^^t?^;5)o $ ^ t L < (iA r 3 XfiA 

r4 o^^^< ^*>-':^tix^v;v*-egm$tL-cv^^o ) 

[0 0 3 8] 

TV-)VT^yit^mtLXit. TIB-^^ (B) X-m^n'^i><0^^t^tL^^ 



(^fp. Ars ~Ar7 ti. b < {iilgmo;^-^^^ 5 - 4 0 O T V - ;V 

[0 0 3 91 



m2 3] 




<B) 
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i-T'ntf;!/^. n-y°u\£)V&^ s-7'-f-;v^. t-r^;v^. ^^•^ 

T;V=3^>'S (a^hc^->^, ^h^->^. i-"/n^-^v^, n-T'n^'^vi^ 
, s--:^h^v^. t->^^^vS^ ^>b^'>^^ ^^->;v^^vS> ->t^n 

5^M^^m5~4 0<DTV-;V*-egm$ttfcr^y^. m^ic5~4 OOTU 

-;V'ai=Sr^"t^>3L^T-;v*, ^#^i~6<^T;v^;v^=Sr?t"t^^;^T-;m. 

[0 0 4 0] 
10 0 4 1] 

(1) mmy^itmxmm 

(3) nm/i&^fem/'m^^^A^/it® 

(4) i^m/E?L^x®/i&^/m^^A^/i^@ 

(5) ^mymm^^mi^my^^xmm 

(6) ^s/^m^^^s/m^KMa/ii^/^m 

(8) ^myiE^^^M/'i£fm^mymtm/n'¥-m7J^ymm 

(9) mmymmmx^^ymmmxmm 

(10) 

(11) 

(13) mm/mmyiEii^xm/iEiim^/§t^/%=f^7^/mm. 
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EL^^^^Sr^^f ^^«t?^'9> ^(Dm^m^'^^^Xit. 4 0 0-7 0 0 nm<0 
[0 0 4 2] 

o Z(DX^^j:mMmM<^Mi^mtLXit, Au^^'O^^, CuI, ITO (-f 
^v-i/Af-V^^^vK) . Sn02. ZnO, I n - Z n - O ^ if (^^mti^fl- 
1 0 nrn- l/^m> $f^L<(i 10-200 nmO^ffl-eSIR^ ti-^o 
[0 0 4 3] 

mmtVXit. >ft^g|^<^/h$v^ (4 e VJilT) -^^^ m^is^ 
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/L i2 O, A 1/L i 02 , A 1/L i F, T)l^^=-^A • ';^'^7A'^^, 4 

Wa/nJilT;&^$f t L < . $ f> IC, )liJ?(i®# 1 0 nm~ 1 ;z m. «f t L < 5 
0 — 2 0 0 nm-Cib-So 
[0 0 4 41 

[0 0 4 5] 

±lB*;V3y>^-f KfcL-C{±^ l?!l£l^S i Ox (1^X^2) , A 1 Ox (1 
^X^l. 5) , Si ON, S iAlON^j:t:ibmtL<mifhfi. 

mtLxii. m^ifL i F. MgF2 , caF2 , yyit^±m±m^£if-fymt 

L< W^tL, ^Sm'fk^i: LT{±. -^Jx-ffC S2 O, Li2 0, MgO, Sr. 
O, BaO, Ca0^if;6^Sf* L<^tf?>tL^o 
[0 0 4 6] 
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[0 0 4 7j 

tfz. #1183 5 7-5 1 7 8 l-^^mKm^^i^X^>^ X ^ #J3g^<7)^^ 
[0 0 4 8] 

^bmx^-^X. jEll^W}m^±^<. ^:^>^t^^J^^-T(>m^5. 5eVOT 
miizm^-t^U^y(>^tti-tL<. ^ibKlElKTy^mm^K Mx.{^1 o4 ~1 o6 V 

y c m<om,^mmK. ^^j: < tii i o-^cm^ - ^x$>h i> wy^t uv^ 
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2002-225636 ^ ^--J : 

[0 0 4 91 

^-r^mx^ox. m^f-mmmii^i^^i. trzitm^mmit. ^(omT-^A^<^ 

^t LXii^ 8-1: Kn^v^y V -ytfzli^<DWM^i^<o^^^il^-^^MMX^h 
o ±158 -V: Kni|r'>^y V >tfz\,t^<omM'i^<0±m^i^(DM,i^mt LTfi^ 
(— j|gl'8-^y V>'--'V3Z:t±8-t: Kn^^v^y; (D^U-Y^ 

[0 0 5 0] 

> m^kV^'^^A, ^>ffc-ti/'>A, ^>fk«fei^'^A. m'fk"r^;f^v«>A, ^^t^V^ 
[0 0 5 1] 
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(D^m-cmm els?- ^^m-t ^ c: ^ -c § ^ o 

[0 0 5 2] 

(il 0-2 0 0 nm(Omm<omJ^K^j::hJ;:dK. m*'^ab^vMi;^/N-^7 ^5^ 'j 

A®05^^ti. ttr^^Lfcidl^^^^^fe^ ^-v^^b^, LB 

i£^<^:5"^*iC J; I) ^ ^ C i!)^^ i -6 h ^-^t < . t? > j}^ - 
;i-76-'^^ t < v^^(7) iJ,^^||^>^lc J; }) ^ - Lv^o 

. —m^mmmMM5 o~4 5 ox:. M^Bti o-7~i o-3t o r mmMm 

0. 0 1-50 nm/#. ^Z^Jg- 5 0-3 0 Ot:. 5 nm- 5 ;u mO^ 
[0 0 5 3] 

i)^hMn-t^^ti!)^-^^^o m^'itl 0-4 0 nm0^ffl;65itf$ Lv^o 
[0 0 5 4] 
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[0 0 5 5] 
[0 0 5 6] 

mmmi {it^^ (and (D^m 

(1) 4,5.9,10- xh7t:Kn-2- -rn^- \iV:/<D^^ 

/cm2, 160 x:\zx2mmwj^^\^fzo 

m^w^nx^. mk^mw.. i^nn5^;vA3 ^ y }\^xmmr\^fzo -a^^^x^ 
, x.^ nmvfztcL^. i30go^^B^#^o 

c:(7)9t>126g=&fflM7lc6.3 V y }^}l^KmML. m<b^— ^ • l7KS]t;2g (Ja^ 



aiiE#2 003-3070175 
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o 

CK^^fc-g-tK^FD-MS (•7^-;VK"7''f V-:/->3>"r;^^^) Ci6Hi3Br= 
285 iZMU m/z =286 > 284 ^^h^fz^ ti)^h. :i<7)>fb'a-tJ=&4,5.9,10- x 
h^liKn-2- yn^- \duytm^Vfz (JR^41%) o 

10 0 5 7] 
(2) ^t^m (AND <^^B. 

Ar#ffl^T. ( 1 ) -^^nh fifz4, 5, 9, 10- x h ^ Fn-2- ^ n tf V >2g 

y^T^y^y>^^y- - 20"C iiJ^ip t /io «^ tLicn-y^ ;v i; A ^ 

"^^mWiB ^ V V y (1.6mol/'; y mM^MtU) ^UHk. -20 "C-^ 

im^m^^i^fzo cLtLiie.io- T>h9^/>o.62g (^:^'fk^ttm) ^inx.. 

^:<0<t;'^i^<^FD-MS {±C46H34=586 IC^L> m/z =586 ib ttfc C: ^ f> . 
CLO'fk'^tf'SrANl tra^Lfc (1R^94%) o 

[0 0 5 8] 
^»J2 {it-^m (AN 2) O-^^) 

Ar#H^T. ( 1 ) X% h tLfc4, 5, 9, 10- x > ^ t Kn-2- "/n e 1/ :^2g 
=Sr|te7lc'fflF8^ V '7 h ;K ilTfch -'l^^^' 8 ^ 'j U >;VOtS^^«lC^^L, K 

■»?->^T^5 ^ i; y (i.emoi/'; jsa^o^ttm) ^Sp^. -20 rr- 

, mM.'C4mmmwLxmi^xi2J^mikWLfzo 
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v^O^b-^tK^FD-MS (iC5oH42=642 KML. m/z =642 ^ tt/i CI h ^ . 
[0 0 5 9] 

mnms (it^m (an 3) (D^m) 

(1) 2, 6-~7 y -;v-9. 10-r > h 9 ^ y > (T)-^^ 

4-7'n^y^;V®JM7K«iJl30g (m:^<fc^1±^) fc^m*^ ^ U A243g^:7Kl.3 
i; h 3 V f ;vc> "7 7 JJ^ 3 1:: AtL, 60t: t -eJD^ L^^fil t fco ^^l^t^MS. 

KiS^'Sriiin-ioi^u ^m^=sr^Mu mm^mmu immi^-^mm^ 

;v Kmm t> iS7K:^'fkr ;v ^^^^ 162. 7g^in£^T^^*P t f^o 

C:tLlc±^omil7KtH24g=J:l§i^ic>^jtL^:d^^'b^inb. 40mT2 Bt^KS 

o^ijnt. |si2aT'3^K^#u^v:o 

i<59'fb'^i^<^)FD-MS tiC26Hl602=360 IC^L. m/z =360 ^mhittz^l ti)^i:> 
, C<^)'fb^|&=Sr2.6-i^7i^;l'-9.10-T>h7^>'>i:l^^bfc o 
[0 0 6 0] 

(2) 'fb'^t/ (AN 3) (^-^^ 

Ar#H^T. mmmiO (D -e#«btLyi:4.5,9,10- 7^h7tKn-2- T^n^ 
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x.> -20 r-ei B#F^m*|2b/io -his (1) •mhiXfz2,6-i^y :i:.:^)l^-9,10-r> 

og<oisfem^®#^^#^^o 

CO'fb'^i^<^FD-MS iiC58H42=738 m/z =738 ^m^tifz:: tf)^h. 

[0 0 6 1] 

mMM4 ab^tJ (AN 4) <^'^^) 

- e V >2g^iE7fc'niF 8 5 :x b h 8<^}V y Y n^<Df^^^M 

KmML. vy^r^ y-)^^'^-20X:K^^Lfzo ^fnzn-zr^)vv 
X.. -20 ic-em^m^Lfco eT>;^n>i.2g^inx.. Mza-e4^F^m#Lt: 

p{ >-;vtr^?#L^v:o ciO'fb'^tr*:^ 9 A iJ' □ v h "7 ^ -tcTffl^t. 2. 
2g<0^l|-fe@#*#fv:o 

iO'fb'^l&OFD-MS {±C60H42=762 t. m/z =763 i)^Whfifz^: ti>^l^. 

[0 0 6 2] 

mmms at^m (an 5) o-^^) 

(1) 9,9 * - >^>{-^;v-2- yn-t"7;v:r wo-g-^ 

Ar#H^T> MtRTOF^OO^ 'J y Y )l^K35%:^mit'^ V -i^ A28g (tS^^^fctt 
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2002-225636 ^--J : 39/ 



^Od*,5g^;»^7K300 ^ ') ') y iTlODt/O.lg ( 

mm^^WM. ym. •x^y-;v?5fe?tm. iJ'nn^;vA200 ^WyhJVKm 

C<^<l:'^t?<OFD-MS {iCi5Hi6Br=276 KML. m/z =277 . 275 -Amhtifz:! 
20%) o 

[0 0 6 3] 

(2) (AN 5) <0^^ 

Ar#H^T. (1) T-#^>tL/c9.9 ' - v;<^;V-2- fu^y)V:i-Vy\.%g^ 
ilTKTHF 8 5 'J -y h UStK h JVa^V 8 5 U V ^ h )\y<Dm,'k^M\^^M L^ K 

^ T >^/'p« ^ y- ;v?&-e - 20t: icj^ip Lfzo ^ tticn-r^;v 'J ^ ^j^/^^ 
"^y^Wi^ ^ V y (i.Gmoi/u y ]X^^M±U) ^M^. -20 rr- 

mmwLfzo 

^lC2-yn^iJ'-7i^;^2.5g^li7KTHF 8 ^ U U y hJK ilTfc > > 8 ^ 

V V y V )i^om^m.i^^M K7 T>f ;^/'^ ^ y' -)vmx - 2ox:\,z^m l 

/Co CltLtrn-y^;vy-?''i^A/^^-iJ->'?#fg5 5 V V h;v (i.Gmoi/'; -y 
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2002-225636 ^ ^->^ : 40/ 

^<^)'fb'^%<7)FD-MS {±C47H34= 598 ic^>J-L> m/z =598 ttfc C: Jii^ ^ 

CO>fk'^t>^:AN5 (IR^27%) o 

[0 0 6 4] 

mnne {i\:^m (an?) (o^m 

7t^. Sni^L/^o RS;6«^$&LfcP>55~60'ClCTaJ9c^M?^=Sr^T7iTL, 50- 
Ar#ffl^T. 2-^n^-7;V':tl^/ >6g 5rTHF 505 V V y V )^^i^^ML. ^it 

yfiT. (hi;"7i^;v*>^7^ ^) ^n-^v'^^a (ii) o.2g (t;v KV -yf-ttm) . 
^)y^nm '^Jpx.. _LiBicTp^Lfv:ir';^-v-;i^^^io^'e?iT 

asm. IHF =lrW*U *fmbfc^^H'Sr?t^L/io h ;V'^>'-eS^B^H b 

> 4.9g<^>^fc-feJ^*«r#:^wo 
Ar#H^T. - (D^ikn^WfM 4 g ^MtKIUFS 5 V 'j h ;V> ilTK h ;V > 8 5 

V i; \ )V(r>m'^'^m-^'^Wr\^^ T-f X/ ^ 7 -;u?§--e - 20'Ctc<^*nL 

fco C:tLlCn-:/f-;VV^'i7A/^^-9->'^m05 V 'J v (1.6mol/ y b^v- 
, JlSm'fO^fcttm) ^irax.. -20 'C'Cim^m^bfco ^:^^^::9,10- T>>7^y 

^l^^^Cn-•/f-;^l;^'>A/^^■^t>'^?Sl05 V ^; (l.emol/ h-'K )£ 
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^^y-;v-e?5fe^L7t:o CK^'fk'^t^S::^/ 7 A n v h 7 -liTM^U 1. 

C10'(b'^!^<^FD41S l±C49H30=618 tc^L> m/z =618 f> tLTfc i i: f> . 
Clt^^b-^i^^AN? i:|SI^Lfc (JjX^37%) o 
10 0 6 5] 

mMmi {it'km (ANi 1) <D^m 

kt%m^. •T^;f.~>«i7A3glC2-:/n^e7ai-;V25g i^^y y fi 7. 9 
^ritzfCTHF 50^ V 'J -J h ^-^fc ^> <^ ^O^mT 3 "i^^^O. Ig^iD L 

/w^i. Uni?;t/Co MlS7&«ia$&tfc<b55~60rtCT5^l9<^^?S=Sr^T?gTL. 50~ 

Ar#H^T> vi^n^:^^-9-y >'11.5g ?:THF50 ^ U V >7 h;vil?#ji^L. M^blf 
7. (h V 7a:^;vs^7.7'f >) /^yV^J>. (II) 0.2g (T;vK'; 'y^ttM) . IM 
- i^^Vc^J^ yy^;vT;v5-'i7A/h;vai;y^tg[3 5 V Y)V (t;vkv 
•5^%hm) *ljn£> _LsBlCTp^Lfc^'';^^->>Vf^^^l0^t??iTL. 

> i3g (D^^m^^mzo 

ci<7)9^iog ^rffl^TfcsGO 5 ^7 hJi^icM^u. i^sitfo.ig 
{juM^mm) ^mmx^fzo ^v^-e^m2.5 ^ v v y h^vy**^ 200^ u >; 

Ar^H^T. C:<^)5K>5^5g=S'il7KTHF85 V V y Y iH^K b 8 5 y Y 

tCn-y^;V'';^'i7A/^^-9->^fi£l25 V y h;V (1.6mol/ V h;v. 
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tax.. m?a-c4 f^F^m^tr^ia-rmrasJcstfco 

dO-fk-^^^OFD-MS tiC5oH42= 642 m/z =642 ^^^hfifz^itii^lo. 

^LOit^^ANl Itm^Vfz (JDl^65%) o 
[0 0 6 6] 

2 5mmX 7 5mmX 1. 1 mml^O I T 03t§gm^#§ (i^^^ 

OM±tCHlrfB^§?mfe?rmd id l-LTMI?6 0 nm<^TiaN, N' (N 
, N' j^-;i/-4-T5 y -N, N-v7i^;V-4, 4' - 

1' -tr-7 3:-;Hl a:J.T> TPD 2 3 2m) ^^^tTto •^O 

TPD2 3 2mt. i£jiWE:xmt\.xmm-^o m^^r. ^<^tpd2 3 2j^ji 

lcmJ?2 0 nm<^TfBN, N, N* , N' -T-h9 (4 - If ^o^-;!') -vT5 

yif7^-v>^ (mT> TBDB^) ^^MLfco ^(omitiEiimmm tLx 

1 *AN 1 KML. fiSJt-CAN 1 : D 1 = 4 0 : 2 t?il^Lfco c::o|E{i> I& 

^i:Lratl1-*o C:om-hi::|^l Onmc^Al qM'Ir^iltfjro CltLti. 

m^^-aA* i: LT^tfei-^o i<7)^> m7ctt^-^^°>' b -e^^ Li (L i M : 

: L i m (MJ?1 On m) ^J^^LtZo ^<OA 1 q *. L i ^±\,Z^mA 1 ^MM 
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A 1 4 



[0 0 6 8] 
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m 



^-i^ : 44/ 



[0 0 6 91 
[0 0 7 0] 

Hifei^JS l::i3V^T. ^^U^t LT. AN 1 <Djtt>^KTm3i n 1 ^fflv^fci 
['fk2 5] 



10 0 7 1] 

HiS^^S iriSV^T. LT. AN 1 <^>'ft*? >9 tcTIB a n 2 




anl 



miiE# 2003-3070175 



[<k2 61 




[0 0 7 2] 
Ut2 7] 




an3 



[0 0 7 31 



mSE# 2003-3070175 




an4 



[0 0 7 4] 

Ut2 9] 




an5 



[0 0 7 5] 



mSE# 2003-3070175 



2002-225636 



^-v^ : 47/ 









1 20°C500^FBli*^ma) 


(cd/A) 




AN1/D1 


9.7 




mmm9 




11.0 




mmmio 


AN3/D1 


10.1 






AN4/D1 


10.5 






AN5/D1 


9.6 




mmm^3 


AN7/D1 


10.2 




^»J14 


AN11/D1 


10.7 






anI/DI 


9.0 






an2/D1 


8.8 






anS/DI 


9.8 






an4/D1 


9.0 






an5/D1 


8.2 





[0 0 7 6] 

U::.)vmi^l-Ai>^^MXiz^\^^fztb. 2 :^mi^^(7)W^^^^Lfzr>V^ 

{i jg L -C o Tto 
^MMl 3<7>AN7{±> :55^*<7):;»civ^;^Vfn"7;l':^V^;v^5r^L-C 

jg4 0 ot:mT-e^«-e§f^o L/cj&^orw-fe^^-^^fe^^^^tt. ^^^^Jt 



ffifEi|# 2003-3070175 




2002-225636 




^-^J: 48/E 



10 0 7 7] 

mmm 1 5 

H^^^tiS. 0 c d/AT-*of^*^ ^irfell^-e*>>9> 12 0^5 0 0^ 



[0 0 7 81 



Ut3 0] 




ffiiE# 2003-3070175 



^1^2 0 0 2-2 2 5 6 3 6 ^ ^-v^ : 1/E 

i 

mm] 

=s:^-r s T h 7 -fe S'^. afet)=i' mm t mum 



aiiE# 2003-3070175 



2002-225636 



A 



M fit 



1. '^M^BS 

ft m 



[000183646] 
1990^ 8^ 8B 



m^^^ftBaiH:A<^rt 3TS 1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



